Transgender people experience a disproportionate burden of human immunodeficiency virus (HIV) and incarceration. Discrimination, victimization, poverty, and poor mental health drive vulnerability to HIV and related infections, as well as risk of arrest, detention, and incarceration. In this paper, we systematically review published data on HIV, sexually transmitted infections, viral hepatitis, and tuberculosis among incarcerated transgender people; describe potential structural determinants of HIV risk and transmission; identify gaps in the literature; and make recommendations for research and interventions to address this neglected population. We found that HIV and related infections among incarcerated transgender people have received little attention in the epidemiologic literature. The limited data available, which date from 1992, demonstrate high prevalence of HIV and sexually transmitted infections in this population internationally. Transgender people who had not had genital surgery were typically placed in jails and prisons corresponding to birth-assigned sex rather than gender identity. Once incarcerated, they routinely faced harassment, physical abuse, and sexual violence from inmates and staff and denial of access to medically necessary genderaffirming therapies. More HIV research with incarcerated transgender populations is urgently needed to inform correctional policy change that centers human rights and structural interventions, such as stigma reduction, pre-arrest diversion, and access to HIV prevention methods and gender-affirming care during incarceration.
INTRODUCTION
Transgender people experience high rates of arrest and incarceration. The US Bureau of Justice Statistics reports that 870 of every 100,000 adult US residents (0.87%) were incarcerated in jails or under the jurisdiction of state or federal prisons during 2015, the most recent year for which data were available (1, 2) . However, according to findings of the 2015 US Transgender Survey (USTS; n = 27,715), 1 in every 50 transgender respondents (2.0%) reported being incarcerated in the prior year-more than twice the rate of the general population (3) . Black transgender women (9.0%) and transgender people who had been homeless in the prior year (7.0%) were more likely to report having been incarcerated.
According to findings of the US National Transgender Discrimination Survey (NTDS; n = 6,450), nearly 1 in 6 transgender adults (16.0%) reported having been incarcerated at some point in their lives (4) . History of incarceration varied by race. Forty-seven percent of black respondents (n = 290) reported a history of incarceration, followed by 30% of American Indian (n = 75), 25% of Latino/Latina (25.0%; n = 294), 21% of multiracial (n = 736), and 13.0% of Asian (n = 137) respondents. Reisner et al. (5) found that 19.0% of the 3,878 transgender women in the NTDS data set had a history of incarceration and those who had been incarcerated were more likely to be people of color, have low income, and have low educational attainment compared with those who had not been incarcerated. These racial, economic, and class-based disparities mirror the disparities found in the general population and reflect the impact of intersectional disadvantage (i.e., multiple social categories such as race, gender, and socioeconomic status that intersect at the individual level and reflect interlocking systems of oppression (6)) on incarceration of transgender populations (7, 8) . The USTS and NTDS are the largest surveys of transgender people available; however, authors of smaller studies conducted outside the United States have reported similar patterns in many places, including Serbia, Mongolia, Thailand, and Jamaica (9) (10) (11) (12) .
Structural stigma is a powerful driver of incarceration. Stigma is a social process of devaluing a group of people on the basis of an attribute labelled as negative; structural stigma refers specifically to processes that constrain access to resources, such as housing and employment (13, 14) . Enacted stigma, also known as discrimination, has been associated with lack of access to gender-affirming medical care and with disproportionate rates of violence, poverty, homelessness, and participation in street economies (e.g., sex work and drug sales) (3-5, 15, 16) . Forty-eight percent of USTS respondents (n = 27,715) reported being harassed in public in the prior year because of their gender identity (3) . One-fourth of respondents who sought gender-affirming hormone therapy reported being denied this care and more than half of those who sought transition-related surgery in the past year were denied. Greater than 90.0% of NTDS participants (n = 6,450) reported experiencing discrimination at work, with 47.0% reporting being fired, not hired, or denied a promotion because they were transgender; the rate of unemployment among these participants was twice the national average (4) . Nearly onethird (29.0%) of the USTS respondents (n = 27,715) were living in poverty, more than twice the rate in the US adult population (14.0%). Twenty percent had participated in sex work, drug sales, and other currently criminalized work at some point in their lives (3) . Globally, many transgender women report being arrested on suspicion of sex work, simply for walking outside or possessing condoms (4, 17) .
The same structural forces that drive incarceration have also been associated with human immunodeficiency virus (HIV) and related infections among incarcerated people (18, 19) . Inmates around the world experience a high prevalence of infectious diseases, including HIV (20, 21) , sexually transmitted infections (STIs) (22) (23) (24) (25) (26) , viral hepatitis (20) , and tuberculosis (TB) (20) . Of the 10.2 million people incarcerated globally, it is estimated that 3.8% have HIV, 15.1% have hepatitis C, 4.8% have chronic hepatitis B, and 2.8% have active TB (20) .
The estimated prevalence of HIV among nonincarcerated transgender people is higher than among the general population of incarcerated people (27, 28) . A full review of HIV, STI, viral hepatitis, and TB among nonincarcerated transgender people is outside the scope of this manuscript; however, we briefly summarize the range of data here. In a global meta-analysis of HIV infection among 11,066 transgender women in 15 countries, Baral et al. (29) found a disturbing prevalence of 19.0%. HIV prevalence among transgender men has been reported as high as 8.0% in a small (n = 25), multicountry, internet-based, cross-sectional sample of transgender men who have sex with men (30) . However, HIV research with transgender men is limited and often includes small sample sizes, making it difficult to generalize results (31) .
Data on prevalence of STIs and viral hepatitis among transgender people vary greatly by study sample (e.g., clinical, community) and gender trajectory (e.g., masculine/male, feminine/ female, gender nonbinary). Few studies have used probability sampling approaches that could offer externally valid prevalence estimates of STIs and viral hepatitis among transgender populations (30) . In a retrospective review of electronic health records of transgender men and women at a clinic in Boston, Massachusetts (n = 145), researchers found the prevalence of STIs and viral hepatitis (i.e., herpes, syphilis, chlamydia, gonorrhea, and hepatitis C) to range between 2.0% and 3.0% (32) . Little has been published on TB among transgender people beyond a case report by the US Centers for Disease Control and Prevention in 2000 that described an outbreak in a social network of transgender people in Baltimore, Maryland, and New York, New York (33) .
The published literature on the health of incarcerated transgender people is even more limited (7, 34) . Research on transgender people in prison has primarily appeared in the legal and policy literature, and focused on human rights issues such as access to gender-affirming medical therapies (e.g., hormone therapy, genital reconstruction surgeries), sex-segregated housing, and violent victimization by correctional staff and by other inmates.
International and constitutional laws have asserted that incarcerated people are entitled to a standard of health care equivalent to that available outside of prisons (35) . The World Professional Association for Transgender Health's most recent standards of care note that gender-affirming therapy is a medical necessity for transgender people with gender dysphoria (36), a severe and persistent discomfort with one's assigned sex and/or physical sex characteristics (37) . Untreated gender dysphoria can lead to significant mental health issues including suicidality; gender-affirming therapies are widely accepted as best practices for treating gender dysphoria (38) .
In 2009, Brown et al. (39) synthesized policies on provision of gender-affirming care in state and federal prisons across the United States. They found wide variability in access to hormone therapy, including initiation or continuation of hormones, and uniform denial of surgical treatments (39) . In 2015, Routh et al. (40) found that more states are providing statutory or policy guidelines for protection of transgender inmates from violence; however, there is a shortage of guidance on transgender medical issues. Specifically, 28 states do not allow transgender inmates to obtain gender-affirming care once incarcerated; 20 of these states do not allow for continuation of hormone therapy started before arrest. Only 7 states allow for gender-affirming surgery.
Globally, jails and prisons typically are segregated by sex, whereby inmates are housed together on the basis of their genital anatomy. Transgender people who have not had genital surgery are typically placed in jails and prisons corresponding to their birth-assigned sex rather than their gender identity. There, they routinely face harassment, physical abuse, and sexual violence from other inmates and staff (41) (42) (43) . Alternatively, they may be placed in solitary confinement as a form of protective custody to prevent violence from other inmates or because prison systems are unsure where to house them (40) . Solitary confinement is also a correctional tool that is widely used in prisons across the world to punish inmates who fail to adhere to carceral rules and regulations or who demonstrate violent or disruptive behavior (44, 45) . The United Nations Committee Against Torture has explicitly described solitary confinement as cruel and inhumane, citing deleterious effects on incarcerated people's mental and physical health, and has recommended that the practice be abolished (46) .
Several correctional facilities in places as far apart as New York, New York; San Francisco, California; Thailand; and Turkey have initiated segregated housing specifically for sexual minority and/or transgender inmates (47) (48) (49) (50) . In such settings, transgender individuals placed in segregated housing as protective custody may maintain contact with a community of inmates. To our knowledge, data have not been published on the safety or health of inmates housed on the basis of sexual or gender minority status.
Among USTS respondents (n = 27,715) who had been incarcerated in the prior year, violent victimization was common: 23.0% reported physical assault and 20.0% reported sexual assault by staff or by other inmates (3). Victimization was often recurrent: 19.0% of those physically assaulted and 23.0% of those sexually assaulted by staff reported 8 or more occurrences. Similarly, 10.0% of transgender inmates who were physically assaulted and 23.0% of those who were sexually assaulted by other inmates reported 8 or more occurrences (3). According to a US Bureau of Justice Statistics report, in 225 state and federal prisons, 358 local jails, and 15 special correctional facilities in 2011-2012, transgender inmates were 5 times more likely to be sexually assaulted by facility staff than was the general population in jails and prisons, and greater than 9 times more likely to be sexually assaulted by other inmates (51, 52) .Housing discrimination, high rates of violent victimization, and poor access to gender-affirming care affect transgender people within and outside carceral systems, and each of these factors has been linked to increased HIV vulnerability (30, 53, 54) .
Given these overlapping drivers of incarceration and HIV among transgender people, as well as the known disparities in HIV, STIs, viral hepatitis, and TB among incarcerated people (compared with nonincarcerated people), it is important to understand the scope of these infectious diseases among incarcerated transgender people and the contexts in which they occur. Addressing the health of prisoners is a pressing public health and human rights concern (55) . Recurrent arrest and imprisonment is common among incarcerated people, including those who are transgender (56) . Movement between prison and the community creates opportunities for the acquisition and transmission of infectious diseases on either side of the prison wall and raises concerns for public health (55) .
The human right to the highest attainable standard of health applies to everyone, including incarcerated people (57) . A human rights approach to the health of incarcerated people requires prioritizing the needs of the most vulnerable inmates, including transgender people. A first step toward addressing those needs is to understand their scope. Therefore, the purpose of this systematic review is to synthesize published data on the epidemiology of HIV, STIs, viral hepatitis, and TB among incarcerated transgender people. To elucidate potential structural determinants of transmission and/or acquisition in carceral settings, we extracted data on transgender-specific human rights contexts (i.e., housing segregation, violent victimization, and access to gender-affirming therapy) of the carceral settings in which these infections were reported.
METHODS

Search strategy and inclusion criteria
We conducted a comprehensive search of 4 databases of peer-reviewed health literature: PubMed, CINAHL, PsycIN-FO, and SCOPUS. A Boolean search strategy was developed to identify citations at the intersection of 2 topical foci: 1) transgender populations AND 2) incarceration settings. Controlled vocabulary searches were run in each database to identify terms that describe common incarceration settings such as prisons, jails, penitentiaries, detention centers, and correctional centers. Equivalent key and text word and subject terms related to "incarceration settings" were developed and specified per database. Search terms for transgender studies were inclusive of transgender men (assigned female sex at birth) and transgender women (assigned male sex at birth). To ensure we did not miss data, we included older, less commonly used terms such as "transsexualism," which was the primary PubMed medical subject heading term for "transgender" between 2001 and 2012 (it is now "transgender persons"), and "transvestism." Although this review focused on HIV-related outcomes among incarcerated transgender people, we did not limit the search by adding terms about HIV. This allowed us to explore the research context within which HIV-related studies with this population were being conducted. The search included all studies published before March 24, 2017, in any language.
The initial search of all databases identified 395 citations ( Figure 1 ). After 140 duplicates were removed, the remaining 255 articles were included in the title and abstract review, which was conducted by 2 independent reviewers. Articles (n = 143) were excluded if they were clearly not relevant (i.e., not about transgender people or incarceration) or focused on legal cases related to the rights of transgender inmates and detainees. If either reviewer indicated an article should be included, it was retained for full text review. An additional 19 duplicate articles were identified and removed during the title and abstract review. The bibliographies of key articles were searched to identify any relevant literature that may have been missed; as a result, 7 articles were added. Three experts who have published multiple articles on HIV among transgender populations were contacted; the 4 additional articles recommended by these experts were included in our review. A total of 104 articles were retained for full-text review.
The full-text review and data extraction were conducted concurrently by 1 reviewer; questions and discrepancies were resolved by the lead author. For all full-text articles reviewed, we recorded type of incarceration (e.g., prison, jail, immigration detention, youth detention), stage of incarceration (e.g., arrest, during, reentry), whether any common human rights issues related to incarcerated transgender populations were addressed (e.g., sex-segregated housing, access to gender-affirming health care, physical and sexual violence), and any data provided on the prevalence of HIV, STIs, viral hepatitis, and/or TB, including self-reported, clinical, or laboratory data. Fulltext articles were excluded from data extraction if they were a commentary, review article, or book; only reported on a history of incarceration rather than data collected during incarceration; did not present any quantitative data on prevalence of HIV, STIs, hepatitis, or TB; did not provide data disaggregated for transgender people; or were not available in English. Only 4 articles met the inclusion criteria.
To supplement the limited data available in the peer-reviewed literature, we conducted a systematic search of the gray literature using Google Scholar and Google Search (Figure 2) . Combinations of the following terms were used: transgender, LGBT [lesbian, gay, bisexual, transgender], prison, jail, incarceration, youth detention, and immigration detention. Twenty-nine relevant citations were identified and full texts were pulled for review. One report was a literature review that included a lengthy bibliography. This bibliography was also searched for relevant citations, and those full texts were obtained for review, which resulted in 11 additional fulltext sources. Experts recommended 3 additional gray literature sources, and these were added to the full-text review. Applying the same criteria to the gray literature full-text review as for the peer-reviewed literature caused 40 reports to be excluded, which resulted in a total of 3 reports that met the inclusion criteria.
RESULTS
The systematic review of the peer-reviewed (n = 4; Table 1 ) and gray literature (n = 3; Table 2 ) resulted in 7 articles with prevalence data on HIV, STIs, viral hepatitis, and/or TB (43, (58) (59) (60) (61) (62) (63) . All data were cross-sectional and focused on transgender women or transgender people as a group; none focused specifically on transgender men. Of the 4 articles from the peerreviewed literature, 2 were published in the last 5 years (62, 63) : the Mexico City, Mexico, study (n = 84) was published in 2015, and the Milan, Italy, study (n = 117) was published in 2016. The other 2 articles were published more than 2 decades ago: the Sao Paulo, Brazil, study (n = 82) was published in 1996 (60) , and the California study (n = 86) was published in 1992 (61) . The oldest identified peer-reviewed study was the only one conducted in the United States (61) . All gray literature articles were published in the last decade, with 2 articles published in 2011 (Black and Pink, United States n > 1,200) (43); Hearts on a Wire Collective, Pennsylvania, n = 59) (58). Various convenience sampling strategies were used. In the United Nations Office on Drugs and Crime (UNODC) report (Argentina; n = 11), transgender individuals were not sampled intentionally; rather, HIV prevalence data were reported from a single-day visit to the transgender unit at a federal prison (59) . Black and Pink distributed a survey to the national readership of its monthly newspaper (approximately 7,000 sexual and gender minority prisoners) (43) . The data presented are from lesbian, gay, bisexual, transgender, and queer prisoners who chose to respond and may represent a biased sample. Comparably, for the Hearts on a Wire Collective report, transgender prisoners were recruited through the social networks of currently and formerly incarcerated transgender people and were sent the survey by mail (58) . This relatively small sample also included transgender individuals who had recently been released from prison (58) .
HIV
Overall, 6 of the 7 studies reported data on HIV prevalence (43, (58) (59) (60) (61) 63) . Sample size varied among the studies; for example, only 1 study included more than 100 people (43) , and another study included only 11 (59) . In the peer-reviewed literature, HIV prevalence and laboratory-confirmed HIV results were reported in 3 of the 4 studies; HIV prevalence ranged from a low of 3.9% in the California study (n = 86) (61) to a high of 78.0% in the Sao Paulo, Brazil, study (n = 82) (60). The most recent study was conducted in Mexico City in 2012; the authors reported an HIV prevalence of 31.9% among 84 transgender women in 4 prisons (63) . According to the 2011 report on the Pennsylvania prison system by Hearts on a Wire Collective (n = 59) (58), 33.9% of 59 inmates self-reported living with HIV. In a more recent survey of incarcerated sexual and gender minorities across the United States (43), the prevalence of self-reported HIV was 13.0% among transgender women (n = 137), 13.0% among gender nonbinary people (i.e., not exclusively male or female identified; n = 62), and 6.0% among 2-spirit (i.e., nonbinary gender specifically associated with Native American cultures; n = 51) identified inmates. Overall sample sizes were not provided for each subpopulation; however, the number of people who responded to the HIV status question was reported (43) . The only report with medically confirmed HIV status was based on a United Nations Office on Drugs and Crime visit to a correctional facility in Argentina, where 54.5% of the 11 transgender inmates were living with HIV (59).
STIs
We were unable to identify any STI prevalence data published since 1996 from incarcerated transgender populations. The only laboratory-confirmed data were from the Valenta et al. 1992 study (61) in California prisons (n = 86), in which an 11.6% prevalence of syphilis was reported. However, no data were provided on current symptoms or treatment of any STI, including syphilis. In the same study (61) None of the identified studies provided data on laboratoryconfirmed viral hepatitis. The rate of self-reported history of hepatitis (unknown type) was as low as 12.0% in the study from Brazil (60) and as high as 25.6% in the study conducted in California (61) . Of the 59 transgender inmates in the report by Hearts on a Wire Collective in Pennsylvania, 20% reported a history of hepatitis C (58) . TB prevalence data were reported in 2 of the peer-reviewed studies. In the Sao Paulo, Brazil, study (n = 82) (60), 13.0% of inmates reported a history of TB. More recently, Crepet et al. (62) found that 10.3% of 117 transgender inmates in a detention center in Milan (the only center of identification and expulsion that housed transgender inmates, of 4 such centers that were studied) in 2012-2013 had positive TB screening results, based on a standard symptom screener. Transgender detainees in this study had 4.8-fold odds of having TB-positive screening results compared with cisgender men and cisgender women. None of the gray literature reports provided data on TB (62).
Human rights context
The peer-reviewed literature that reported data on infectious disease prevalence provided minimal information on access to gender-affirming care, housing segregation, or violent victimization. However, all gray literature reports placed health data in the context of these and other human rights issues. Of the 4 peer-reviewed articles, 1 mentioned housing and violence (Mexico City; n = 84) (63), and 1 article discussed access to hormone therapy (California; n = 86) (61) . Of the 3 gray literature articles, 2 described all 3 transgender-specific human rights issues (i.e., gender-affirming care, housing segregation, and violent victimization) (43, 58) , and 1 (Argentina; n = 11) described only housing (59) ( Table 3) .
Access to gender-affirming care. The Valenta et al. study (61) focused on hormone levels and noted that prison policy allowed for continuation of hormone therapy for inmates who had been treated before incarceration. However, the authors also noted this policy was abruptly discontinued in 1988 because of concerns about adverse physical effects (e.g., lipid levels, blood pressure, thromboembolic disease). Two reports from the United States (Lydon et al., n > 1,200 (43); Emmer et al., n = 59 (58)) noted that 43.2% to 44.0% of transgender inmates who requested hormones reported being denied access, and Lydon et al. (43) noted that 40.0% of transgender inmates who requested surgery (number not reported) had their request denied.
Housing segregation. Housing situations for transgender inmates varied widely by study and setting. Colchero et al., in Mexico City (n = 84) (63), identified 3 centers where transgender women and gay men were housed together in a separate wing of the men's facility, apart from the general population, whereas most transgender women were housed in a separate wing specifically for people living with HIV. In the United Nations Office on Drugs and Crime report (59), Hariga praised the establishment of a transgender-specific unit in an Argentinian prison, noting that it provided activities and commodities designed to address the needs of transgender inmates and that all inmates expressed satisfaction with this arrangement. In the Hearts on a Wire Collective report (58), almost 70.0% of transgender inmates reported being housed with the general population; the remainder were in various forms of separated housing (specifically, 5.1% in administrative segregation; 6.8% in solitary confinement, and 17.0% in protective custody). Emmer et al. (58) noted that some transgender inmates desired segregation because it provided greater safety from the violence of other inmates; yet, they also acknowledged that segregation is isolating and psychologically challenging. Data on the overall housing situation for transgender inmates was not provided in the Black and Pink report on US prisons (43) , but the authors did note that two-thirds of transgender women (n = 114) in solitary confinement reported being placed there for their safety, including 23.0% who were placed there for safety against their will (43) . Similarly, 65.0% of gender nonbinary inmates (n = 52) Gray NR "A specific unit with trained staff has been established to hold the transgender population" (p. 14). "Proposed education, work and other activities are designed based on the needs of the population. All detainees expressed their great satisfaction with this arrangement in the classification. Their specific needs are addressed, including in terms of commodities" (p. 14). and 70.0% of 2-spirit inmates (n = 46) reported being placed in solitary confinement for their safety (43) . Violent victimization. Although Colchero et al. (63) did not provide statistics on violence in prison in Mexico City in their study, they did note that incarcerated transgender women verbally expressed fear of study participation because, if they tested positive for HIV, they would be transferred to the only prison in the city that provided HIV treatment, and that facility was perceived as very violent (63) . The 2 gray literature reports, which were drawn from convenience samples in the United States (43, 58) , provided detailed self-reported data on violence against transgender inmates. In the Black and Pink report, Lydon et al. (43) noted that 79.0%, 68.0%, and 57.0% of transgender women (n = 137), gender nonbinary people (n = 62), and 2-spirit people (n = 51), respectively, reported being raped by inmates; 22.0% (n = 137), 23.0% (n = 62), and 14.0% (n = 51), respectively, reported being raped by staff. Inmates in the Pennsylvania correctional system (n = 59) reported nearly ubiquitous verbal harassment by staff (79.7%) and inmates (90.0%), as well as a high prevalence of physical and sexual assault by staff (27.1% and 27.1%, respectively) and other inmates (52.5% and 44.1%, respectively) (58). Inmates described bathrooms and showers as particularly vulnerable locations for humiliation and violence, and they described searches as times when they were likely to experience verbal and sexual harassment (58) .
DISCUSSION
We systematically reviewed the peer-reviewed and gray literature on the prevalence of HIV, STIs, viral hepatitis, and TB among incarcerated transgender people. Surprisingly little data were found. Only 1 study of HIV prevalence in Mexico City (63), 1 study of TB in Milan (62) , and no studies of viral hepatitis among transgender women had been published in the peer-reviewed literature in the last 2 decades. Although prevalence of HIV among transgender participants was high, none of the peer-reviewed studies provided comparative data among nontransgender inmates. Authors of the peer-reviewed studies rarely contextualized their findings with data on transgender human rights conditions (i.e., housing segregation, violent victimization, and access to gender-affirming therapy). However, the authors of the gray-literature reports focused on these issues, finding that access to gender-affirming care was poor, housing policies were inconsistent, and violent victimization was pervasive.
This review highlights how little is known about the health of incarcerated transgender people. Epidemiologic data were remarkably limited on the prevalence of HIV, STIs, viral hepatitis, and TB -infectious diseases known to disparately affect incarcerated populations (20) . The data that exist are outdated, sporadic, inconsistent in their operationalization of gender identity, and lack laboratory measures for specific STIs, types of viral hepatitis, and active versus latent TB infections. Importantly, none of the peer-reviewed studies included female prisons or transgender men. Access to hormone therapy when needed, good mental health, and freedom from violence have been consistently correlated with lower HIV vulnerability and are key health indicators for transgender people (27, 64 ); yet, none of the peer-reviewed studies included data on these factors. Research is urgently needed to fill these gaps.
The dearth of health data on transgender people who are incarcerated reflects historical invisibility of transgender populations in policy, legal, and health care systems (65) . Similarly, transgender populations are often rendered invisible in research studies that fail to distinguish birth-assigned sex from gender identity (66) . Failure to actively recruit transgender participants for studies often results in small sample sizes of transgender people and limits the ability to generalize findings (27) . Research on the size of transgender populations is limited; yet, these data are essential for population-level planning and resource allocation (67) .
Recommendations for future research must consider the unique challenges posed when seeking to conduct ethical research with incarcerated transgender populations. For example, autonomous decision-making, widely recognized as a necessary condition for informed consent, may not be achievable in a prison or jail where well-being is often contingent on conformity to behavioral standards and obedience toward authority (68) . Similarly, ensuring privacy and confidentiality can be challenging in correctional settings (68, 69) , especially when inmate supervision is required. These barriers may be amplified for transgender people who are multiply marginalized, particularly when asked to participate in research about heavily stigmatized topics such as HIV and sexual behavior. Despite the existence of several ethical and legal standards for research with incarcerated populations, (68, 70, 71) , the ethical concerns noted in the present review have implications for research rigor, particularly the effect of social desirability bias on data validity. As noted by the Institute of Medicine (71), these concerns should not deter research with incarcerated groups, especially when research confers health-related benefits. Indeed, academic researchers and community-based organizations have used creative strategies to collect urgently needed data (17, 72, 73) .
The limited data that exist are consistent with a high prevalence of HIV and related infections among transgender populations. Preventing acquisition and transmission of HIV in prisons will require access to effective HIV prevention modalities, including condoms, pre-exposure prophylaxis, and antiretroviral therapy. Although a few facilities provide access to condoms for inmates, many carceral settings defer the provision of condoms for fear it promotes sex in prison. A recent study of inmates in a Los Angeles, California, jail examined condom use among transgender women (n = 19) and men who have sex with men (n = 81) (74). Anal sex was common (53.0%) and condom use was inconsistent. Specifically, 75.0% of transgender women and men who have sex with men reported at least 1 act of condomless anal sex in the prior 30 days (74). According to qualitative findings from the study, limiting condom distribution to 1 per inmate per week was insufficient and likely related to low condom use. Expanding the number of facilities that provide condoms and ensuring unfettered access may be an important strategy for reducing transmission of HIV and STIs among transgender people in prison.
Routine screening for STIs is uncommon in most jails and prisons (75) . STI testing and treatment are typically provided for inmates who report symptoms (76) . However, the National Commission on Correctional Health Care recommends routine testing for gonorrhea and chlamydia on intake for sexually active men and women up to age 25 years (77). Access to routine, private, confidential, voluntary testing for HIV and STIs, early treatment for HIV and STIs, and provision of pre-and postexposure prophylaxis (28, 73, 78) could reduce the prevalence of HIV and other STIs in jails and prisons, including among transgender people.
Experiences of violent victimization, especially sexual violence, are disturbingly common in carceral settings and disproportionately affect incarcerated transgender people. Whereas 4.0% of the general incarcerated population in the United States has experienced sexual assault in prisons (52), transgender prisoners are up to 13 times more likely to be sexually assaulted than their nontransgender counterparts (79) . Human rights standards, the US constitution, and the US Prison Rape Elimination Act are all policy documents that can be used to address transgender rights issues, including prevention of sexual violence as well as access to safe housing and genderaffirming hormone therapy while incarcerated (35, 46, 80) . As exemplified in the United Nations Office on Drugs and Crime report on a prison in Argentina, facilities can successfully develop gender-affirming policies, train staff to implement these policies, and improve conditions for transgender inmates (59) . Consistent with medical necessity and standards of care, transgender people should be provided access to genderaffirming therapy, regardless of whether they were receiving treatment before incarceration (73) .
Systematic data on the relationship between housing assignment and vulnerability to violence among transgender people are limited. Findings reported in the gray literature indicate that inmates differ in housing preferences; some report feeling safer when segregated and others prefer to be housed with the general population (58) . Housing assignments should be made with careful consideration of gender identity, safety needs, mental health, and inmate preferences (73) . Involuntary segregation should be avoided whenever possible, and solitary confinement should not exceed the 14 days considered humane by the United Nations Commission on Torture. Inmates report showers to be the time when they are most vulnerable to violence and harassment. Whenever feasible and acceptable, transgender inmates should be provided opportunities to use shower and bathroom facilities privately, separate from the general population. Efforts to fully implement the recommendations of the Prison Rape Elimination Act should continue.
An important opportunity for prevention of many of the negative effects of incarceration includes implementation of pre-arrest diversion programs. These programs give law enforcement officers the formal discretion to divert an offender away from the traditional criminal justice system without first making an arrest, and most programs focus on minor drug offenses (81) . Individuals can be referred to case management and/or supportive services instead of arrest and jail, thereby gaining immediate access to services and avoiding a criminal record. Seattle's Law Enforcement Assisted Diversion program for minor drug and prostitution offenses has demonstrated success and may serve as a model for other cities (82) . In a nonrandomized, controlled evaluation in which the Law Enforcement Assisted Diversion intervention condition (n = 203) was compared with the system-as-usual control condition (n = 115), program participants had 60.0% lower odds of arrest during the 6 months after evaluation entry, and 58.0% and 39.0% lower odds of, respectively, arrest and of being charged with a felony over the longer term (82).
In conclusion, this systematic review found a paucity of data on HIV, STIs, viral hepatitis, and TB among incarcerated transgender people. Where data existed, the prevalence of HIV and STIs was high. Ethical, innovative research is needed to fill wide gaps in knowledge about the prevalence and determinants of HIV and related infections among incarcerated transgender people. One way to fill this gap would be to ensure that both assigned sex at birth and gender identity are included in data collection efforts, including those that occur as part of the Prison Rape Elimination Act. In addition, transgender-specific studies are needed to identify and address the unique needs of this population.
The high prevalence of HIV and other STIs among incarcerated transgender people highlights the urgent need for prevention. Improved access to HIV and other STI testing, and condoms and other prevention modalities is key. Identifying and addressing violent victimization, particularly sexual violence, as well as other human rights concerns in jails and prisons may also reduce the risk for transmission of HIV and other infectious diseases. Systematic tracking of key indicators can provide important information on the efficacy of these measures in improving the health and safety of incarcerated transgender people.
Prevention of incarceration itself is an important tool for reducing HIV and other infectious diseases. Pre-arrest diversion programs are promising interventions. However, it may be even more effective to address the structural stigma and social exclusion that drive disproportionate incarceration among transgender people and affect how they are treated once in the criminal justice system (5, 13, (83) (84) (85) .
